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We, DtfNLOp Rubber Company 
Limited, a British Company, of Duniop 
House, 1, Albany Street, in the County 
of London, and Wilfrid Lord and 
Sidney Albert Brazier, both British 
Subjects, and both of the aforesaid Com- 
pany's Works at Cambridge Street, 
Manchester, do hereby declare the nature 
of this invention to be as follows : — 

this invention comprises improvements 
in and relating- to belting and the manu- 
facture thereof and more particularly is 
concerned with belting of th* type con- 
sisting of a combination of textile fabric 
15 usually a woven textile f abric, commonly 
referred to as " duck >J with rubber or 
the like. 

The present invention is, in particular, 
concerned with the construction and 
20 arrangement of the textile components of 
such belting in specific relation to the 
accommodation and effective functioning 
of belt fastening or jointing means here- 
inafter described. 

The object of the present invention, is 
to provide improved arrangements for 
the accommodation of the belt fastening 
means_ by a novel and improved con- 
struction of the aforesaid textile com- 
30 poneht prior to its being combined with 
the rubber component. 

The conventional type of belting duck 
is a heavy plain woven fabric made with 
a greater amount of warp *yarn than weft 
35 yam, so that a high tensile strength in 
the warp direction is obtained. It is 
well known, however, that the fabric has 
to be made fairly dense in construction 
in order to provide a high resistance to 
40 belt fastener movement and shear. 

To obtain this firmness of texture it is 
usual to weave the cloth with a relatively 
high number of coarse weft threads with 
the result that a fabric is obtained 
45 having a high warp tensile strength and 
a fairly high weft tensile strength. 

This type of conventional belting duck 
construction has several disadvantages 
which provide difficulties in the process 
50 of belt construction. 

These disadvantages are very largely 
due io the presence of the large propor- 
tion of weft yarn which does not, in 
[Price If-] 



itself, contribute to the 
efficiency of the belt. 
Also, the conventional construction 

Srovides the anomaly of a belting duck 
esigned to give a high tensile strength 
in the warp direction, but with the belt 
fasteners held by the weft yarn and as a 60 
result the belt fasteners pull out of the 
weft yarn or shear through the weft yarn 
at a load which is often ill the region of, 
or less than, 50% of the tensile strength 
of the belt in the warp direction, 65 

Another serious disadvantage of the 
conventional type of belting duck is that 
the presence of such a high proportion 
of weft yarn seriouslv affects the amount 
and size of the warp yam which cai* be 70 
used in the fabric, with the result that 
belting duck design and construction is 
limited by considerations based upon ihe 
use of a high proportion of weft yarn. 

The present invention proposes the con- 75 
struction of a belting fabric in which the 
belt joint fastener bars or pins are held 
or mainly held or Becured by the warp 
yarn* 

According to this invention, in belting 80 
of the type set forth, the textile fabric 
component comprises, in combination 
with warp threads which may be of high 
tensile strength, textile constructions 
located wef twise of the fabric and essea- 86 
tiaUy providing pockets or passages 
which extend transverse of the belt, sub- 
stantially at Tight angles to the longi- 
tudinally disposed warp threads and 
completely through the belt from side to 90 
side and be located within the thickness 
of the complete belt. 

The purpose of these sockets or 
passages is to accommodate the means or 
part of the means employed for fasten- 95 
ing the ends of the belt together. 

Such means may consist of fastener 
bars of suitable material such as metal or 
wood ot hard plastic substance such as 
ebonite or bakelite. 100 

The textile constructions providing the 
pockets or passages may comprise tubular 
banding which may be made for example 
by braiding, weaving or knitting. 

The tubular construction may be made 105 
of cotton, rayon, wool, silk, linen or other 
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natural or synthetic fibre or filament. 
M ffiSffi a tubular , construction 
may be extruded or otherwise produced 
of 7 any material suitable to the purpose 
5 and arrangements according . to tlus 
Sventionjind positioned weftwise of the 

f a Frotection can be provided, if desired, 
fJCwdeWaJof.th* tubnlax,^- 
10 struction by the provision of a lining 
composed of a sleeve of rubber compound 
etc., which may be incorporated in tne 
tubular band before, during: or after 
manufacture, , ,, - „ i 

The desired -protection may be obtamea 
by the use of lubricating materials such 
a* talc, *inc itearate, graphite etc., 
which may be incorporated with the 
tubular construction either before or 
20 after manufacture. "V*. . . 

The use of tubular weft-m this way 
results in considerably less fop crimp 
due to less interlacing of the warp 
warp thread* with the much reduced 
25 number of weft elements, and hence- the 
possibility of stretch is correspondingly 

"SnMrtiwly the tubular construction 
may be used to provide sockets in the 

30 conventional type of duck fabric in which 
case the tubular, constructions are woven 
into the fabric at selected intervals the 
number of normal weft threads between 
the tubular constructions would then 

35 determine the spacing of the tubular 
weft 

This method of providing sockets for 
the insertion of fastener bars or pins 
allow* the construction of a suigie ply 

40 belt, which will have a high tensile 
strength in the warp direction, so that 
thehecessary strength can be developed 
in one ply only. Thus m addition to the 
benefits obtained by the type of joint we 

45 also avoid the failures, commonly met 
with in belting practice, of multi-ply 
belts failing in use on small diameter 
pulleys. The greatly enhanced flexi- 
bility of such a single ply bolt is ol 
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decided advantage. . - 

In such a beft considerable saving in 
weight is eflected for a given strength of 
belt or alternatively a considerable 
increase in strength can be obtained for 

'^SM^Hfceti- a joint 
between the two ends of a belt, one end 
isLCUt te present, as seen in pl^n^prp- 
iecting tongue or tongues, preferably 
centTal of the belt and the other end. of 60 
the belt is cut to present a complementary 
recess or recesses into which the said 
tongue part fits so that the aforesaid 
passages through the belt are in ahgn- 
ment in order to allow one or more 65 
fastener bars to be passed through the 
belt parts connecting them in hinge 

* *Sad of rigid fastener bora, flexible 
material such as catgut, leather strips or 70 
textile eords may be employed by thread- 
ing or lacing through the pockets. - 

Alternatively, with rigid or substan- 
tially rigid fastener bars in position m 
the - square (not cut) ends of the belt the 75 
latter may be brought together m butt 
iashion and the fastening completed by 
clips, claws, links, lacss chains or the 
like passed through the belt and round or 
partly round the fastener bars. 

In this latter arrangement of the 
butted belt ends carrying fastener bars 
the conventional type of plate fastener - 
employing rivets, studs or belts can also 
be used. In this case the position of the bo 
studs, bolts, or rivets, with respect, to the 
belt is made to coincide with the space 
between the fastener bars. . 

The fastener bars may be of any desired 
and convenient thickness and the cross 80 
sectional shape of the fastener bars may 
be circular,, oval, rectangular or any 
other shape and more than one fastener 
bar or lacing may be accommodated in 
one passage, 90 

Dated this. 25th day of March. 1941. 
"VT. B05D. 
Acting for the Applicants. 
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COMPLETE SPECIFICATION 



Improvements in and relating to Behing and the Manufacture thereof 



We Bntftop Rttbbeu Company 
LoircEb, a British Company, of„Dunlop 
House, 1, Alh&ny Street in the 
County of London, Wh^bxd Loan and 
innSiMfEY Altkeut Bhazieji, both British 
Subjects, and both of tlx* aforesaid Com- 
pany's Works at Cambridge street, 
Manchester, do hereby declare the nature 
of this invention and in what manneT the 
105 same is to be performed, to be particu- 
larly described and ascertained m and by 



the following statement: 

This invention comprises improvements 
in and relating to beltinp: and the mami- 
f acture thereof and more particularly is 11U 
concerned with belting of the type con- 
sisting* of a combination of textile fabric, 
commonly referred to as 4< duck ' * with 
rubber or the like. . 

The present invention is, in particular, lio 
concerned with the construction and 
arrangement of the textile components 
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of such belting in specific relation to the 
accommodation and effective functioning 
of belt fastening or joining means here- 
inafter described. 
5 The object of the present invention, is 
to provide improved arrangements for 
the accommodation of the belt fastening 
means by a novel and improved con- 
struction of the aforesaid textile com- 
10 pone nt pri or to Its being fe ombin o d with 
ihe rubber component. 

The conventional type of belting duct 
is a heavy plain woven fabric made with 
a greater amount of warp yarn than weft 
15 yarn, so that a high textile strength in 
the warp direction is obtained. It is 
well blown, however, that the fabric lias 
to be made fairly dense in construction 
in order to provide a high resistance to 
20 belt fastener movement and shear. 

To obtain this firmness of texture it is 
usual to weave the cloth with a relatively 
high number of coarse weft threads with 
the result that a fabric i 8 obtained 
25 having a high warp tensile strength and 
a fairly high weft tensile strength. 

This type of conventional belting duck 
construction has several disadvantages 
*m * «>h P rt ^ ide difficulties in the process 
of belt construction. 

These disadvantages are very largely 
*du e to the presence of the large propor- 
tion of weft yarn which does not, in 
itself, contribute to the ultimate 
35 efficiency of the belt. 

Also, the conventional construction 
provides the anomaly of a belting duck 
designed to give a high tensile strength 
i n warp direction, but with the belt 
40 fasteners held by the weft yarn and as a 
result the belt fasteners pull out of the 
weft yarn or shear through the weft yarn 
at a load which is often in the region of, 
or lesB than, 50% of the tensile strength 
4& of the belt in the warp direction. 

Another serious disadvantage of the 
conventional type of belting duck is that 
the presence of such a high proportion of 
we *t ? arn seriously affects the amount 
50 and size of the warp yarn which can be 
^d in the fabric, with the result that 
belting duek design and construction is 
limited bv considerations based upon the 
use of a high proportion of weft yarn. 
Do The present invention proposes the con- 
struction of a belting fabric in which the 
belt joint fastener bars or pins are held 
or mainly held or secured bv the warp 
yarn. 

60 According to this invention, in belting 
of the type set forth, the textile fabric 
component comprises, in combination 
with warp threads which may be of high 
tensile strength, ttfbular constructions 

66 which may be textile constructions 



located weftwise Of the fabric and essen- 
tially providing pockets or passages 
which extend transverse of the belt, sub- 
stantially at right angles to the longi- 
tudinally disposed warp threads and com- 70 
pletely through the belt from side to side, 
and located within the thickness of the 
complete belt. 

The purpose of thesj* packets, or 
passages is to accommodate the means or 76 
part of the means employed for fastening 
the ends of the belt together. 

Such means may consist of fastener 
bars of suitable material such as metal 
or wood or hard plaslic substance such as 80 
ebonite or bakelite (Registered Trade 
Mark). 

The textile constructions providing 
the pockets or passages may comprise 
tubular banding which mav be made, for 85 
example, by braiding, weaving' or 
knitting. 

The tubular construction may be made 
of cotton, rayon t wool, silk, linen or 
otner natural or synthetic fibre or fila- 90 
ment. 

Alternatively a tubular construction 
may be extruded or otherwise produced 
of any material suitable to the purpose 
and arrangements according to this fnven- 95 
fabric'* 11 ' 1 poaitioiiefl we ft™e of the 

Protection can be provided, if desired, 
for the inside surface of the tubular con- 
struction by the provision of a lining 100 
composed of a sleeve of rubber compound 
etc. winch may be incorporated in the 

Worei during or aft « r 

The desired protection may be obtained 106 
oy the use of lubricating materials such 
aa talc, zinc stearate, or graphite, which 
may be incorporated with the tubular 
construction either during or after 
manufacture. 110 

The use of tubular weft in this way 
results in considerably less warp crimp 
rtue to less interlacing 0 f the warp - 
threads with the much reduced number 
WTil? e f leme nte and t«*c e the possi- 115 
reduced stratch « correspondingly 

Alternatively the tubular constructions 
may be used to provide pockets in the 
conventional type of duck fabric in which 120 
case the tubular constructions are woven 
into the fabric at selected intervals; the 
number of normal weft threads between 
the rubular constructions would then 
determine the apacing of the tubular 125 
weft. 

ii.'^* 3 metho< l °f providing pockets fer 
th« insertion of fastener bars or pins 
allows the construction of a single plv 
belt, which will have a high tensile 130 
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. ^„ f>1 iv. W arp direction so that 
strength in tne ™£ b developed 

CS^ibSd i S. type of joint we 

%^sB? **& PIT belt % oI 
10 A inuclfToef eondde.rable savin? in 

intreasJ in stiugth can be obtamed for 
16 a fet?" i of tabular constructions 
* tc Aff%7itli high tensile cords m tjie 

sl Vay as with conventional belting 

fa S C one method of rtMgg » *JJ 
«B tbe two ends of a Jh*. «. end 



^«SS?t» or strands of flexible 

flexible material may be circular oval, 
SgX; or any Jh« shape «J«« 
than one fastener bar or lacing sorana »i 

itt ror«t the ST-a-Saft 
™™1 deadr understood and reaauy 
rSdiSVactical e^trefereo^ is 
mad*, in fu^^rib^ tbe^me. 



de in furtner oeaunu"* - . 
the accompanying drawings wherem^-- 
T^il f« a t)lan view of a portion of 
£ii*tELw«*nt for belting in 
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A 1 

1 miatrating a modification in the con- 
Fig. 3 is a plan view of * P™"hE 
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JlTiTJ. ^fc^ SHWffS^ with this 

centaa? ofthebelt and the other end of jg^JJ^ an extension of the arrange- 

go beltS cut to present ^ complement^y ^KSA Fi g. S for connecting the 95 

30 recess or recesses into winch tne saia , ^ ^ + „, MfW 



the belt are in alignment in order 10 
05 ™Sd tkroael a. belt pits cooMctas 

lints, k£es, chauui or the J*JJJ3 
«ft through the thickness of the belt a^a 
50 Sngitodinnlly thereof to bridge rfce butt 
i-oi^t and hooking or looping round or 
Sy round the f astenerW or strands 

« 0i i: - arrangement of the 



belt end's together. . _. .• 

Fiff 5 is a view simiUrr to that of a ig. 
3, illustrating a modified T^Tfn 
for connecting the belt ends together m 
accordance with this ^ention ^ 

Fi<* 6 is a view smulaT to that of a ig. 
3 illustrating a further modified arrange- 
ment for connecting the belt ends together 
in accordance with this invention 

Bef erring to the drawings the portion of 105 
a tortile fabric component to^Jf 
sbown in Fig. 1 comprises warp threads 1 
in c^&na&n with tabular textile con 
structions 2 located weftwise of the 
fabric and arranged to ertend completely 110 

a ST*f*iSf tubular textile construc- 
tions 2 Ire in combination with and 
and spaced apart by, normal weft ttoeads 
3. herring to Fig. (the lower -part of US 
the figure shows a portion of heltmg4 
while in the upper part the textile com- 
ponent only is shown. k ^-n„ + n 
The textile component is similar to 
that shown in Fig. 1 consisting of warp 120 
threads 1 and tubular textile eonstrw- 

^ In this figure is shown an arrangement 
for connecting the two ends of the belt 
~t „u;„i, ;« out to nresent a 



tional tvpe of plate iaswure* "-^v ° , connecting the two ends oi me 
rivets Suds or holts can also be used ^ the for ^ e ^f f ; 3 cut t o present a 125 

r.n Sates being positioned to extend ^Jongi- SJggJJngai 4a while the other end 
G ° SSfaUy^the belt and bridge the .butt Jf^ l3t fe cut to . present a comple- 
Srt." In this case the position of tte - ot tne d e t ^.^ tor gue 4(l 

ffi, bolfe or rivet* with ^respeot to tie gengrj re ^ ^ p 
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through the interfitting belt ends are in 
alignment and fastener bars 5 extend 
completely through the belt parts and 
complete the connection. 

5 Fig. i illustrates a belt connection 
arrangement similar to that of Fig. 3 but 
her© the tongue is extended further into 
the correspondingly extended recess both 
of whiek age ste pp e d thrro as shown/ and 

10 thus a greater number of fastener bars 5 
are employed in the connection. 

In the belt connection illustrated in 
Fig. 5, the fastener bars 5 are shown in 
position In the belt 4 and adjacent the 

15 ends which butt together, the fastening 
being completed by lints 6 the ends of 
which hook around the fastener bars 5. 
Similarly .in the construction illustrated 
in Fig. u, the belt ends butt together with 

20 fastener bars 5 , in position adjacent 
thereto, 

Plate fasteners 7 of the conventional 
type are positioned as shown so that the 
riTets or the like 8 are arranged to coin- 
25 cide with the space between the fastener 
bars 5 and thus the fastening is secured. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the game is to 
30 be performed, we declare that what we 
claim is: — 

1- Belting of the type set forth wherein 
the textile fabric component comprises, 
in combination with warp threads which 
35 may be of high tensile strength, tubular 
constructions which majr be textile con- 
structions located weftwise of the fabric 
„ and essentially providing pockets or 

Eassagea which extend transverse of the.. 
_ elt substantially at right angles to the 
longitudinally disposed warp threads and 
completely through the belt from side to 
side and located within the thickness of 
the complete belt to accommodate the 
45 means or part of the means employed for 
fastening the ends of the belt together. 

2, Belting according to claim 1 said 
tubular textile constructions providing 
said pockets or passages comprising 
50 tubular banding made, for example, by 
o braiding, weaving, or knitting, 

t3. Belting according to claim i said 
tubular constructions being extruded of 
any material suitable to the purpose and 
55 arrangements according to this invention. 

4. Belting according to either of 
claims 1 or 2 wherein protection is 
afforded for the inside surface of the 
tubular construction by the provision of 

60 a lining composed of a sleeve of rubber 
compound or the like incorporated in the 
tubular band either before, during, or 
after manufacture. 

5. Belting according to either claim 1 
65 or 2 wherein protection is afforded for the 



inside surface of the tubular construction 
by the use of lubricating* materials such 
as talc, zinc stearate, or graphite which 
may be incorporated with the tubular 
construction either before or after 70 
manufacture. 

6. Belting according to any of the 
preceding claims wherein said tubular 
coTistnicuons are woven into the fabric 

at selected intervals in combination with 76 
normal weft threads. 

7. Belting according to any of the pre- 
ceding claims wherein the said means for 
f astening the ends of the belt together 
consist of fastener bars of suitable 80 
material such as metal or wood or hard 
plastic substance such, as ebonite or 
bakelxte (Registered Trade Mark). 

8. Belting according to any of claims 1 

to 6 wherein the said means for fastening 85 
the ends of the belt together consist of 
strands of flexible material such as cat- 
gut, leather strips or textile cords 
adapted to be threaded or laced through 
the said pockets or passages. 80 

9. Belting according to either of 
claims 7 or 8 wherein more than one 
fastener bar or lacing strand of flexible 
material is accommodated in one passage. 

10. Belting according to either of 95 
claims 7 or 8 "wherein a connection 
between the two ends of a belt comprises 
one belt end cut to present, as Been in 
plan, a projecting tongue or tongues pre- 
ferably central of the belt and the other 100 
end of tlie belt is cut to present a com- 
plementary recess or recesses into which 
the said tongue part is fitted so that the 
aforesaid passages through the interfitting 
ends of the belt are in alignment and 105 
one or more fastener bars extend through 
the belt parts connecting them in hinge 
fashion or flexible material is laced there- 
through, 

11. Belting according to either of 100 
claims 7, 8 or 9 wherein fastener bars or 
strands of flexible material are positioned 

in the belt and adjacent the ends which 
butt together and the fastening is com- 
pleted by clips, claws, links, laces, chains 115 
or the like passed through the thickness 
of the belt and longitudinally thereof to 
bridge the butt joint, and hooking or 
looping round or partly round said 
fastener bars, or strands of flexible 120 
material. 

12. Belting according to either of 
claims 7, 8, or 9 wherein fastener bars or 
strands of flexible material are positioned 

in the belt and adjacent the ends which 125 
butt together and the conventional type 
of plate fastener employing rivets, studs 
or bolts is positioned to extend longi- 
tudinally of the belt and bridge the butt 
joint the position of the- rivets, studs or 130 
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h If, with resnect to the belt coinciding as described with reference to the accom- 

S £Vac^ee; the Awtener bars, panying drawing*, 
or strands of flexible material. . ^ d f 1942. 

13. The improved belting substan- Dated mis 

6 *5? SjbStii be lting substantially Acting for" the Applicants. 

LeaminsEto n Spa : Printed for His Majesty's Station** Office, by the Courier Press.-im 



